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FINAL REPORT: MASTER ENVIRONMENTAL LIBRARY
TASK 1: ENVIRONMENTAL REQUIREMENTS

1.0 INTRODUCTION

The objective of the Environmental Requirements task (Task 1) of the Master Environmental Library (MEL)
project was to identify environmental parameters and associated databases and models required by current
modeling and simulation (M&S) users, particularly in the oceanographic realm. Parameters, databases and
models were then to be recommended for prototype versions of MEL as well as for a future near-operational MEL.
The approach of the task was influenced by the work being done by the Requirements Task of the Environmental
Effects for Distributed Interactive Simulation (E2DIS) project, initiated approximately a year before the MEL
project. One task in E2DIS was conducting and analyzing a survey to identify atmospheric and near space
requirements and capabilities for the M&S community. The MEL Task 1 therefore decided to build upon E2DIS’s
work and conduct a survey on oceanographic requirements and capabilities, particularly in littoral regions.
Because of funding limitations, the scope of the survey, particularly in capabilities, had to be somewhat restricted.

Work on the Task began with receipt of funding in February 1995. Several preliminary versions of a requirements
and capabilities survey document were prepared and presented for comment at MEL Quarterly meetings. The final
version was completed for the 6-7 September 1995 Quarterly Meeting in Monterey, CA. At that time, relevant
persons at the Naval Post Graduate School and the Fleet Numerical Meteorology and Oceanography Center
completed the survey with a MEL representative (DF) present. The MEL representative answered questions on
interpretation of surevey questions and took notes for further refinement of the document. The answers were later
entered into a database under Microsoft ACCESS. A large number of other contacts had been identified through
email sent out via various modeling and simulation mailing lists, and we were in the process of contacting them
when the decision was made by the Ocean Executive Agent not to fund Task 1 in FY96, starting 1 October 1995.
The Ocean Executive Agent has as one of its functions the determination of oceanographic M&S requirements
and capabilities, and the Office felt it more appropriate that it fund the survey directly rather than through the
MEL project. This final report documents the MEL Task 1 accomplishments and results as of 1 November 1995.

2.0 THE M&S OCEANOGRAPHIC REQUIREMENTS AND CAPABILITIES SURVEY

The survey document was constructed in three parts, given in Appendices 1, 2 and 3. The first part, designed to be
easily completed by a potential M&S participant without interaction with MEL personnel, was intended to elicit
background information. Results from this part of the survey would allow us to determine if further contact was
appropriate. Parts 2 and 3 were intended to be answered with the assistance of MEL personnel, although we
attempted to make the survey questions clear enough that this should not strictly be necessary.

Part 2 was to be filled out for each model, database, or simulation. It identified:

Name of model, simulation, database
Description/purpose

Spatial extent

Geographic area

DMSO M&S functional area

M&S Application

Constructive, virtual, live?

Type of application

Part 3 identified, first, the environmental parameters used or generated by the model, simulation, or database and
the corresponding horizontal, vertical, temporal and angular scales. Second, it asked what commonly available
databases, databanks, and data generating models were used by the model or simulation. For more details on the
survey document, refer to the appendices.



2.1 OCEANOGRAPHIC PARAMETER AND DATA SOURCE TAXONOMIES

As a result of the thought that went into constructing a survey that was as straightforward and easy to understand
and complete as possible, taxonomies were constructed for oceanographic parameters and for oceanographic data
sources (databases, databanks, and data generating models). The oceanographic parameter taxonomy has the
following main categories:

A. Geophysics
1. Geology
2. Gravimetry
3. Geomagnetism

B. Bathymetry

C. Physical Parameters
1. Hydrodynamics
2. Temperature
3. Tides
4. Waves
5. Circulation / Currents
6.Icc
7. Features

D. Optics
1. Visibility
2. Refractive index

E. Biologics
1. Bioluminescence
2. Biofoulants
3. Bacteria
4. Plants
5. Animals
6. Depth of Euphotic Zone

F. Chemistry/Water Quality
1. Density
2. Salinity / Electrical Conductivity
3. Nutrient Concentrations
4. pH
5. Dissolved Gases
6. Trace Metals
7. Radionuclides
8. Pollutants

G. Acoustics
1. Ambient Noise
2. Sea State
3. Absorption / Absorption Coefficient
4. Volume Reverberation
5. Sound Speed
6. Bubble Density
7. Transmission Loss
8. Surface Reflection Loss / Loss per Bounce

H. Atmospheric Boundary Layer



1. Atmospheric Parameters
2. Oceanic Parameters
3. Albedo

1. Nearshore (Surf and Swash Zones)
1. Water Depth
2. Surf
3. Sediment Transport
4. Obstructions

J. Backshore ("Beach and Beyond")
1. Boundaries
2. Beach
3. Physiographic Features
4. Vegetation
5. Animal Life
6. Human Activities
7. Transportation
8. Utilities

Further category breakdown and the parameters themselves are given in Appendix 3. We feel this taxonomy probably would
have changed little if we had had the opportunity to apply it to the completed survey results, and it would have allowed a good
assessment of the most important parameters and scales for M&S applications. We suggest it be considered by the M&S
community as a prototype oceanographic parameter taxonomy.

Databases and databanks were categorized into

1. Physical

2. Geophysical

3. Optical

4. Biological

5. Meteorological

(Databanks are continuously evolving archives of data, such as an expanding time series of satellite images from an area.) We
are of the opinion that the categorization would have been expanded by a few categories after compilation of a full set of survey
answers. The survey results for this section and for the data generating model section would have identified the vast majority of
oceanographically-oriented databases/databanks and data generating models available to the M&S community and would have
provided good guidance for what to include in the long term MEL. Hopefully this crucial information will later become
available to the MEL project as a result of efforts funded by the Ocean Executive Agent.

Data generating models were categorized into only physical, oceanographic and meteorological, but if the survey had been
completed and a larger body of models identified, the same breakdown as for databases and databanks would probably have
become appropriate.

A summary of the databases and data generating models identified up to this point and which the MEL Project should consider
for inclusion in both prototype and long-term MELSs is given in Appendix 4.

3.0 RESULTS

The first year’s effort on this Task (consisting of 7 months’ work) primarily completed the development of the
survey document and the construction of the database structure for compiling and reporting the results; only 20
surveys were actually completed before the Task was terminated. However, a summary of the results so far as
extracted from the Microsoft ACCESS database are given in Appendix 5, along with a list of the participants.
These limited results, of course, should not be considered necessarily representative of what would have been found
| if the full M&S community had been surveyed.



Contributions from this brief effort include the survey document itself, a prototype oceanographic parameter
taxonomy, and a compilation of some of the available authoritative oceanographic databases and data generating

models.
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APPENDIX 1
M&S ENVIRONMENTAL REQUIREMENTS SURVEY

PART 1: BACKGROUND INFORMATION



D#
Master Environmental Library (MEL) Date
Modeling & Simulation (M&S)
Environmental Requirements Survey

This is part 1 of a 3 part survey being conducted for the Defense Modeling and Simulation Office (DMSO) -
sponsored Master Environmental Library (MEL) project. The objective of the survey is to identify:

- Potential users of MEL and their needs, and

- Potential suppliers of environmental information to be included in MEL

In case questions arise, we suggest this survey be filled out during telephone or in-person interviews with a
MEL representative. However, independently completed surveys will be gratefully received. Please send to: Dr.
Janice Boyd; NRL Code 7332; Stennis Space Center, MS 39529; fax 601-688-4843.

For more information, contact Dr. Janice Boyd (janice.boyd@nrlssc.navy.mil), 601-688-5251 or Ms. Daphne
Frilot (frilot@neptunesci.com), 504-649-7252.

Part 1: Background Information

1. Technical Expert for Model, Simulation, Database, or Databank
. Rank/Title, Name

. Military Service/Organization
Mailing Address

4]

o

(<]

d. Phone Numbers

Office: DSN -
 Commercial ( ) -
Fax: DSN -

Commercial ( ) -

e. E-mail Address

2. Do you use/generate environmental data?
a. Yes
b. No

3. Ifyes, what type of environmental data do you use? {Choose all that apply}
Deep Ocean

Littoral

Ocean Bottom

Air-Sea Interaction

Atmospheric

Near Space

Terrain

e Ao o




4. If answered yes to question 2, what type of environmental data do you generate? {Choose all that apply}
Deep Ocean

Littoral

Ocean Bottom

. Air-Sea Interaction

Atmospheric

Near Space

. Terrain

O A0 o

5. If you use/generate environmental data, do you primarily {Choose all that apply}
a. Use it as input to model or simulation?
b. Create data via data generating model?
c. Create database (time-invariant climatology of real data)?
d. Create databank (time-evolving real data)?



APPENDIX 2
M&S ENVIRONMENTAL REQUIREMENTS SURVEY

PART 2: GENERAL INFORMATION AND APPLICATION




ID#
Master Environmental Library (MEL) Date
Modeling & Simulation (M&S)
Environmental Requirements Survey

This is part 2 of a 3 part survey being conducted for the Defense Modeling and Simulation Office (DMSO) -
sponsored Master Environmental Library (MEL) project. The objective of the survey is to identify:

- Potential users of MEL and their needs, and

- Potential suppliers of environmental information to be included in MEL

In case questions arise, we suggest this survey be filled out during telephone or in-person interviews with a
MEL representative. However, independently completed surveys will be gratefully received. Please send to: Dr.
Janice Boyd; NRL Code 7332; Stennis Space Center, MS 39529; fax 601-688-4843.

For more information, contact Dr. Janice Boyd (janice.boyd@nrlssc.navy.mil), 601-688-5251 or Ms. Daphne
Frilot (frilot@neptunesci.com), 504-649-7252.

Part 2: General Information and Application
{Fill out the following sections for each model or simulation}

Contact person if survey clarification is needed (e.g., name, telephone, email)

L. General Information

1. Model or Simulation Name

2. General description of the model or simulation's purpose {One or two sentences are sufficient or attach
published description; Include model output resolution if not a data generating model}

3. What is the spatial coverage of the model or simulation?

a. Global (All Ocean/Sea Areas, including adjacent coastlines)

b. Regional (Specific Ocean Regions, including adjacent coastlines; €.g., western North
Atlantic, eastern Mediterranean Sea) ’

c. Local (Very Specific Ocean Areas, including adjacent coastlines; e.g., southern
California)

d. Coastal/Littoral (Area from 60 nmi offshore to the high water mark on shore)
e. Not applicable for this model or simulation

4. What specific geographic area(s) does your model or simulation cover (e.g., North Atlantic Ocean,
Mediterranean Sea)? {Enter N/A if not applicable for this model or simulation}

5. Under which DMSO M & S functional area does the model or simulation best fit?
. Research and Development (R & D)

. Testing and Evaluation (T & E)

Production and Logistics (P & L)

. Analysis

Education, Training and Military Operations (ETMO)

o

oo o
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6. Would MEL be useful for your applications?
a. Yes
b. No
¢. Need More Information on MEL

II. Modeling & Simulation Application

1. The model or simulation is used for what type of simulation?
a. Constructive (Typically classroom-setting simulations of large scale (e.g. theater-wide) military activities;
automated wargames)
b. Virtual (Forces, platforms, weapon systems, and sensors modeled in simulators and fighting on synthetic
battlefields depicted by these simulators; human-in-the-loop simulators)
c. Live Play (Simulations using real-world forces and equipment in the field)

2. Application(s) of Model or Simulation {Indicate all items that apply}

EQUIPMENT
Equipment Characteristics (Physical description)
Air
Land
Sea
. Missiles
Electronics
Sensors
Other
. Equipment Performance (How well equipment performs its function)
Air
Land
Sea
. Missiles
Electronics
m. Sensors
n. Other

T E @ e Ao o

TACTICS, TECHNIQUES & PROCEDURES (TTP) COGNITIVE
o. Tactics (Employment of units in combat)
p. Operational (Processes for carrying out mission functions)
q. Doctrine (Principles by which operations are conducted)
1. Other

PREDICTIVE MODELS (Forecast or nowcast of environmental parameters)
s. Oceanographic Environment
t. Shore Environment
u. Atmospheric Environment
v. Near-Space Environment
w. Other

FORCE DESCRIPTION (Organization of personnel and equipment)
x. Human Intelligence (HUMINT)
y. Measured & Signature Intelligence (MASINT)
z. Signals Intelligence (SIGINT)

a2. Imagery Intelligence (IMINT)
b2. Other

HUMAN FACTORS (Interaction of people with equipment, environment, other conditions)

12



c2. Sensory (Internal or external description of event)

d2. Perceptual (Level of information required to determine course of action)
¢2. Physical (Characteristics of human body)

2. Cognitive (Decision making)

g2. Social (Common characteristics of society members)

h2. Other

SERVICE SUPPORT (4ssistance furnished to operating forces)
I2. Transportation
j2. Medical
k2. Maintenance
12. Supply
m2. Other

SCENARIO
Army
n2. Strike Warfare (STW)
02. Space and Electronic Warfare (SEW)
p2. Logistics (LOG)
q2. Command, Control, Communications, Intelligence (C’I)
12. Other

Navy
s2. Antisubmarine Warfare (ASW)
t2. Amphibious Warfare (AMW)
u2. Naval Special Warfare (NSW)
v2. Strike Warfare (STW)
w2. Mine Warfare/Mine Countermeasures (MIW/MCM)
x2. Antiair Warfare (AAW)
y2. Antisurface Warfare (ASUW)
z2. Ocean Surveillance (OS)
a3. Logistics (LOG)
b3. Command, Control, Communications, Intelligence (C’T)
c3. Other

Air Force
d3. Strike Warfare (STW)
e3. Antiair Warfare (AAW)
3. Space and Electronic Warfare (SEW)
g3. Ocean Surveillance (OS)
h3. Logistics (LOG)
I3. Command, Control, Communications, Intelligence (C°I)
j3. Other

Marine Corps
k3. Amphibious Warfare (AMW)
13. Naval Special Warfare (NSW)
m3. Mine Warfare/Mine Countermeasures (MIW/MCM)
n3. Ocean Surveillance (OS)
03. Logistics (LOG)
p3. Command, Control, Communications, Intelligence (C’I)
q3. Other

3. Joint (Two or more services)

s3. Combined (Two or more allied participants)
Operations Other Than War

3. Wargames

u3. Other

v3. Guidance (Goals, priorities, doctrine)
w3. Peace (Planning guidance)

13



TEST RESULTS (4bility of system to meet requirements)
x3. Operational (Performance, sustainability)
y3. Developmental (Value of design or technology)
23. Exercise
a4. Other

MISCELLANEOQUS
b4. Training (Simulation)
c4. Policy and Management
d4. Acquisition
e4. Other

3. Comments?

14
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M&S ENVIRONMENTAL REQUIREMENTS SURVEY

PART 3: ENVIRONMENTAL PARAMETERS AND DATABASES
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ID#
Master Environmental Library (MEL) Date
Modeling & Simulation (M&S)
Environmental Requirements Survey

This is part 3 of a 3 part survey being conducted for the Defense Modeling and Simulation Office (DMSO) -
sponsored Master Environmental Library (MEL) project. The objective of the survey is to identify:

- Potential users of MEL and their needs, and

- Potential suppliers of environmental information to be included in MEL

In case questions arise, we suggest this survey be filled out during telephone or in-person interviews with a
MEL representative. However, independently completed surveys will be gratefully received. Please send to: Dr.
Janice Boyd; NRL Code 7332; Stennis Space Center, MS 39529; fax 601-688-4843.

For more information, contact Dr. Janice Boyd (janice. boyd@nrlssc.navy.mil), 601-688-5251 or Ms. Daphne
Frilot (frilot@neptunesci.com), 504-649-7252.

Part 3: Environmental Parameters and Databases

Contact person if survey clarification is needed (e.g., name, telephone, email)

Model, Database, or Simulation Title

1. Environmental Parameters

This section will determine which environmental parameters are used as input or (if applicable) generated as
output by the model or simulation and identify their needed resolutions.

1. In the parameter list that follows, please indicate which parameters are:{Indicate all that apply}
- Supplied by a database/databank (enter check in "In?" column);
- Needed as input for a simulation or data generating model (enter check in "In?" column);

or
- Computed as output by a data generating model (enter check in "Out?" column)

2. For each checked parameter in the list, use the supplied codes to indicate needed resolutions. Ignore groups that do not
apply (e.g., angular). {Resolution refers to the largest unit of input measurement necessary to obtain acceptable output
from the model or simulation (i.c., any smaller unit, though perhaps desired, would not significantly improve output
accuracy; Specific output resolutions should be included for data generating model output}

Spatial Resolution Codes:
Horizontal Scales: (“SScale-H”)

Code Resolution
Hd. 100 meters
He. 1 kilometer
Hf. 10 kilometers
Hg. 100 kilometers
Hh 1,000 kilometers
Hi. 10,000 kilometers
H;. greater than 10,000 kilometers

17



Vertical Scales: (“SScale - V)

Code Resolution

Va. 1 millimeter or less

Vb. 1 centimeter

Ve. 1 meter

vd. 100 meters

Ve. 1 kilometer

V£ 10 kilometers

Vg 100 kilometers

Vh 1,000 kilometers

Vi. 10,000 kilometers

Vj. greater than 10,000 kilometers
Temporal Scales: (“TScale”)

Code Resolution

Ta. 0.1 seconds and less

Tb. 1 second

Tc. 10 seconds

Td. 1 minute

Te. 1 hour

Tf. several hours

Tg. 1 day

Th. 1 week

Ti. 1 month

Ti. 1 year

Tk. 1 decade

TL. greater than decade (used for climatological)
Angular Scales: (“AScale”)

Code Resolution

Aa 1 degree

Ab. 10 degrees

Ac. 45 degrees

Ad. 90 degrees

Ae. 180 degrees

Af. greater than 180 degrees

18



3. Oceanographic parameter taxonomy

Please go through the following list, checking which parameters are used as input or generated as output and using the above
codes to indicate needed resolutions. Note: the parameters are grouped into the following oceanographically-oriented

categories. Only the last category is not ocean water covered at least part of the time:

A. Geophysics

B. Bathymetry

C. Physical Parameters

D. Optics

E. Biologics

F. Chemistry/Water Quality

G. Acoustics

H. Atmospheric Boundary Layer

1. Nearshore (Surf and Swash Zone)
J. Backshore (“Beach and Beyond”)

In? | Out? | SScale | TScale/
HV AScale
A. GEOPHYSICS
1. Geology
Physical Bottom Characteristics
Sediment Classification

Sediment Type (material) (by layer, if appropriate)

Sediment Thickness/Layer Thickness

Grain Size/Grain Size Distribution

Compressibility

Bulk Density

Sediment Concentration

‘Roughness

Shear Strength

Other

Acoustical Bottom Characteristics

Bottom Loss/Bottom Loss Per Bounce

Attenuation Coefficient(s)/Attenuation Gradients

Bottom Scattering

Sediment Sound Speed (SS)/Sediment Layer SS/Gradients

Porosity

Other

Seismic Activity

Location

Type (source mechanism)

Strength

Other

Underwater Obstacles/Obstructions

Other

2. Gravimetry

Geoid Height

Gravity

Free Air Anomaly

Other

3. Geomagnetism

19




In?

Out?

SScale
HV

TScale/
AScale

Magnetic Field Intensity

Horizontal

Vertical

Magnetic Variation

Magnetic Inclination

Magnetic Anomaly

Other

B. BATHYMETRY

Water Depth

Bottom Slope/Gradient

C. PHYSICAL PARAMETERS

1. Hydrodynamics

Wakes

Turbulence

Mixed Layer Depth

Horizontal Diffusivity

Vertical Diffusivity

Mixing Length Coefficient

Other

2. Temperature

Depth Profile

Other

Elevation

Elevation Constituents (amplitude & phase)

Tide Ranges (Mean, Spring, Neap)

Currents

Current Constituents (amplitude & phase)

Datums MTL, MLW, MLLW, MEW, MHHW)

Other

Internal Waves

Amplitude

Direction/Angle

Frequency

Wavenumber/Wave Length

Frequency Spectrum

Wavenumber Spectrum

Frequency-Wavenumber Spectrum

Currents

Wind Waves ("'Sea")

Type (deep, intermediate, shallow)

Sea State

Wave Direction/Angle

Wave Height/Significant Wave Height

Wave Period/Frequency

Wavenumber/Wave Length

Refraction

Angle

20




In?

Out?

SScale
HV

TScale/
AScale

Coefficient

Frequency (nondirectional) Spectrum

Wavenumber (directional) Spectrum

Spectral Frequency/Period

Mean

Peak

Peak Spectral Height

Spectral Propagation Direction

Mean

Peak

Swell

Swell Direction/Angle

Swell Height

Swell Period/Frequency

Frequency (nondirectional) Spectrum

Wavenumber (directional) Spectrum

Storm Surge

Elevation

Water Velocity

Hurricane Parameters

Radius to Maximum Winds

Air Pressure Difference (Central press./peripheral press.)

Maximum Wind Speed

Storm Track (speed, direction)

Extratropical Storm Parameters

Regional Winds

Storm Track (speed, direction)

Other

Tsunamis

Other

5. Circulation / Currents

Horizontal

Depth-Averaged (speed, direction)

Surface

Subsurface

Current Shear

Vertical

Depth-Averaged

Profile (speed, direction)

Current Shear

Type

"Meanll

Wind-driven

Geostrophic

Inertial

Ekman

Shelf Wave

Tidal

Other

6. Ice

Sea Ice

21



In?

Out?

SScale
HV

TScale/
AScale

Type

Concentration

Extent

Thickness

Location

Icebergs

Location

Other

7. Features

Fronts

Location

Temperature Gradient - Horizontal

Temperature Gradient - Vertical

Sound Speed Gradient - Horizontal

Sound Speed Gradient - Vertical

Mixed Layer/Sonic Layer Depth Change

Sound Channel Axis Depth Change

Eddies

Location

Radius

Temperature Gradient - Horizontal

Temperature Gradient - Vertical

Sound Speed Gradient - Horizontal

Sound Speed Gradient - Vertical

Mixed Layer/Sonic Layer Depth Change

Sound Channel Axis Depth Change

Other

D. OPTICS

1. Visibility

Diffuse Attenuation Coefficient

Extinction Coefficient

Secchi Depth

Absorption Coefficient

Scattering Coefficient

Backscattering Coefficient

Particle Density

Gelbstoff

Other

2. Refractive index

E. BIOLOGICS

1. Bioluminescence

Bioluminescent Intensity

2. Biofoulants

Biofoulant Accumulation/Accumulation Rate

Mass

Thickness

Density

3. Bacteria

4. Plants
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In?

Out?

SScale
HV

TScale/
AScale

Chlorophyll

Phytoplankton

Macrophytes (e.g., kelp)

Percent Cover

Location

Type

5. Animals

Zooplankton

Fish

Dangerous Marine Animals

Deep Scattering Layer

6. Depth of Euphotic Zone

F. CHEMISTRY/WATER QUALITY

1. Density

2. Salinity / Electrical Conductivity

Depth Profile

Other

3. Nutrient Concentrations

Particulate Organic Material

Dissolved Organic Material

Nitrate

Nitrite

Phosphate

Sulfate

Silicate

Micronutrients

Other

4. pH

5. Dissolved Gases

Oxygen

Other

6. Trace Metals

7. Radionuclides

8. Pollutants

9. Other

G. ACOUSTICS

1. Ambient Noise

Anthropogenic (e.g., shipping, oil rig, etc.)

Biological

Wind/Wave

Surf

Rain/Precipitation

Ice

Thermal

Seismic

2. Sea State

3. Absorption/Absorption Coefficient

4. Volume Reverberation

5. Sound Speed
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In?

Out?

SScale
HV

TScale/
AScale

Profile/Gradient/etc

Sonic Layer Depth

Deep Sound Channel Axis

Deep Sound Channel Thickness

Shallow Sound Channel Axis

Shallow Sound Channel Thickness

Limiting Depth

Depth Excess

Sound Speed Excess

Range to Convergence Zone

Convergence Zone Width

6. Bubble Density

7. Transmission Loss

8. Surface Reflection Loss/Loss Per Bounce

9. Other

H. ATMOSPHERIC BOUNDARY LAYER

1. Atmospheric Parameters

Wind

Speed at 10 m (u)

Friction Velocity (u)

Roughness Length (z)

Surface Wind

Scalar

Vector

Wind Stress

Scalar

Vector

Humidity

Relative

Specific

Surface Air Pressure

Air Temperature at 10 m

Cloud Cover

Precipitation

Type

Rate

2. Oceanic parameters

Mixed Layer Depth

Sea Surface Temperature

Surface Fluxes

Solar Heat Flux

Longwave (back) Heat Flux

Latent Heat Flux

Sensible Heat Flux

Total Heat Flux

3. Albedo

1. NEARSHORE (SURF AND SWASH ZONES)

1. Water Depth (note: may well be dynamic)

2. Surf
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In?

Out?

SScale
HV

TScale/
AScale

Direction/Angle

Height

Period

Breaker Type

Percent Breaking Waves

Surf Zone Width

Wave Setup/Setdown

Nearshore Currents

Longshore/Littoral

Rip

Wave-induced

Other

3. Sediment Transport

Sediment Type/Type Distribution

Sediment Density

Volumetric Transport Rate

Depth of Mobile Bed

Bottom Stress

Sediment Fall Rate

Alongshore Wave Energy/Energy Flux

Alongshore Water Velocity

4. Obstructions (spits, bars, manmade, etc)

J. BACKSHORE ("BEACH AND BEYOND")

1. Boundaries

Shoreline Position

Other

2. Beach

Morphology

Size (width, length)

Slope/Gradient

Composition

Type (material)

Grain size

Effective Grain Size

Median Grain Size

Grain Size Distribution

Density

Packing Parameter

Rated Cone Index

Shear Strength

Moisture

Amount

Ice Conditions

Snow Cover

Standing Water

Obstacles/Obstructions

Other

3. Physiographic Features

Rivers

Morphology (width, length, depth)
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In?

Out?

SScale
HV

TScale/
AScale

Discharge Rate

Sediment Concentration

Particle Density

Nutrient Concentrations

Pollutant Concentrations

Radionuclide Concentrations

Hills

Mountains

Lakes, Reservoirs, etc

Marshes, Swamps, Wetlands

Reference Points

Seismic/Geologic Activity

Other

4. Vegetation

Type

Percent Cover

Other

5. Animal Life

6. Human Activities

Populated Areas

Population Size

Fishing

Waterborne Traffic (commercial, recreational)

Port Facilities

Major Industries

Police Facilities

Military Facilities

Governmental Facilities

Hospitals

Other

7. Transportation

Roads

Railroads

Waterways

Other

8. Utilities

Communications Facilities

Petroleum/Fuel Facilities

Electrical Facilities

Gas Facilities

Other
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1. Databases/Databanks {Indicate all items that apply}
This section will determine what commonly available data sources are used by the model or simulation.

1. Indicate all PHYSICAL oceanographic/littoral databases/databanks that presently are used to supply input for your
model or simulation

a. ATLAST

b. AVHRR (1) - Advanced Very High Resolution Radiometer (1)
c. AVHRR (2) - Advanced Very High Resolution Radiometer (2)
d. AVHRR (3) - Advanced Very High Resolution Radiometer (3)
¢. BATHY - Bathythermograph Soundings

f. BERG - Antarctic Icebergs

g.BUOY - Oceanographic Drifting Buoy Data

h. CEDRIS - Coastal Engineering Data Retrieval System

i. COMPOSITE v1.0 - Front and Eddy Composite v1.0

j. DAILIES - Front and Eddy Analysis

k. DGDEM - Dynamic Generalized Digital Environmental Model
1. GDEM - Generalized Digital Environmental Model

m. ICECAP - Under Ice Roughness and Ridge Frequency

n. ICECLIMO - Sea Ice Climatology

0. Levitus

p. MCSST - Multi-Channel Sea Surface Temperature

q. MOODS - Master Oceanographic Observation Data Set

r. National Oceanographic Data Center (NODC) Historical Temperature & Salinity Profiles
s. ONRSWDB - Office of Naval Research Shallow Water Data Base
t. SAGEBATE - Salinity Geophysics Bathymetry Temperature

u. SATMSG - Enhanced Satellite Imagery

v. SCDB - Surface Currents Data Base

w. SHIP SYNOPTIC - Surface Ship Observations

X. SIGRID - Sea Ice Gridded Data

y. SNAR - Standard Navy Altimetry Record

z. SSCDB - Subsurface Currents Data Base

a2. STR SST - Shea-Trenbert Reynold Sea Surface Temperature
b2. SWAPS - Spectral Wave Prediction System

c2. Other

2. GEOPHYSICAL oceanographic/littoral databases/databanks that supply input for your model or simulation

a. BATHY - Bathythermograph Soundings

b. BBS - Bottom Backscatter

¢. BUOY - Oceanographic Drifting Buoy Data
d. Coastal Shoreline

e. DBDB-1 - Digital Bathymetric Data Base - 1
f. DBDB-2 - Digital Bathymetric Data Base - 2
g DBDB-5 - Digital Bathymetric Data Base - 5
h. DBDB-C - Digital Bathymetric Data Base - C
i. DCW - Digital Chart of the World

j. DFAD - Digital Feature Analysis Data

k. DNC - Digital Nautical Chart

1. DTED - Digital Terrain Elevation Data

m. ETOPOS

n. HFBL - High-Frequency Bottom Loss

o. HITS - Historical Temporal Shipping
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p.ITD - Interim Terrain Data

q. LFBL - Low-Frequency Bottom Loss

r. MOODS - Master Oceanographic Observation Data Set

s. SAGEBATE - Salinity Geophysics Bathymetry Temperature
t. SN-DIAN - Shipping Noise-Directional Ambient Noise

u. SN-HIE - Shipping Noise-Historical Ice-Edge

v. SN-LRSN - Shipping Noise-Low Resolution Shipping Noise
w.SSMI - Special Sensor Microwave Imager

x. SYMBAPS - SYMBAPS Bathymetric

y. TerrainBase

z. VSS - Volume Scattering Strength

a2. WVS - World Vector Shoreline

b2. Other

3. OPTICAL oceanographic/littoral databases/databanks that supply input for your model or simulation

a. AVHRR (1) - Advanced Very High Resolution Radiometer (1)
b. AVHRR (2) - Advanced Very High Resolution Radiometer (2)
c. AVHRR (3) - Advanced Very High Resolution Radiometer (3)
d. CZCS (1) - Coastal Zone Color Scanner (1)

e. CZCS (2) - Coastal Zone Color Scanner (2)

f. Solar Irradiance

g. Other

4. BIOLOGICAL oceanographic/littoral databases/databanks that supply input for your model or simulation

a. CZCS (1) - Coastal Zone Color Scanner (1)
b. CZCS (2) - Coastal Zone Color Scanner (2)
¢. ITD - Interim Terrain Data

d. Other

5. METEOROLOGICAL databases/databanks that supply input for your model or simulation

a. AIREPS - Aircraft Reports

b. AIRWAYS - Surface Aviation Observations

c. AMDAR - Aircraft Meteorology Data Relay

d.BUOY - Oceanographic Drifting Buoy Data

¢. BUOYS - Arctic Drifting Buoys

f. Cloud Cover

2. GTCT - Global Tropical Cyclone Tracks

h. HWS - Historical Wind Speed

i. LAND SYNOPTIC - Surface Land Observations

j. NHECT - Northern Hemisphere Extratropical Cyclone Tracks
k. PIBAL - Pilot Balloon Observations

1. Ozone

m. RAOBS - Radiosonde Observations

n. SATWINDS - Low Level Satellite Wind Measurements

0. SHIP SYNOPTIC - Surface Ship Observations

p. SSMI - Special Sensor Microwave Imager

q. UAGC - Upper Air Gridded Climatology

1. World WeatherDisc®

s. WRN - Wind and Residual Noise

t. Other
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IIL Data Generating Models {Indicate all items that apply}

1. Indicate all PHYSICAL oceanographic/littoral data generating models that presently are used to supply input for your
model or simulation

a. 3-DTDS - 3-Dimensional Thermal Fields

b. MODAS - Modular Ocean Data Assimilation System

¢. OCEANS/DART - Ocean Circulation Evolution Analysis and Nowcast System/Data Assimilation Research
Transmission

d. OTIS - Optimum Thermal Interpolation System

e. PIPS - Polar Ice Prediction System

f. POM - Princeton Oceanographic Model

g. SWANS - Shallow Water Analysis and Nowcast System
h. SWAPS - Spectral Wave Prediction System

i. TOPS - Thermodynamic Ocean Prediction System

j- WAM - Wave Model (FNMOC)

k. WAM - Wave Model NAVOCEANO)

1. Other

2. METEOROLOGICAL data generating models that supply input for your model or simulation

a. COAMPS - Coupled Ocean Atmospheric Mesoscale Prediction System
b. DAF - Derived Atmospheric Fields

¢. ECMWEF - European Centre for Medium-Range Weather Forecasts

d. NOGAPS - Naval Operational Global Atmospheric Prediction System
€. NORAPS - Naval Operational Regional Atmospheric Prediction System
f. Other

IV. Further Information and Comments

1. Ifthis pa:t is being filled out for a database or data generating model not listed, please check that you have entered its
name in one of the above lists (under other).

2. Identify any relevant points of contact for further information on relevant databases or data-generating models.
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3. Comments on the survey may be included here.
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APPENDIX 4

DATABASES AND DATA GENERATING MODELS FOR
POSSIBLE INCLUSION IN PROTOTYPE AND LONG TERM MEL:

PRELIMINARY RESULTS
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APPENDIX 5

M&S ENVIRONMENTAL REQUIREMENTS SURVEY
PRELIMINARY RESULTS (20 SURVEYS)
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MASTER ENVIRONMENTAL LIBRARY SURVEY RESULTS
(as of 11/1/95)

PART 1 (13 respondents; 20 surveys)

2. Use environmental data - 13
Generate environmental data - 13

3. Data type used:
deep ocean - 7
littoral - 7
ocean bottom - 3
air-sea interaction - 6
atmospheric - 8
near space - 1
terrain - 5

4. Data type generated:
deep ocean - 6
littoral - 7
ocean bottom - 1
air-sea interaction - 5
atmospheric - 4
near space - 0
terrain - 3

5. Primary use or generation of environmental data:
input to model/simulation - 12
create data via data generating model - 6
create database - 4
create databank - 5

PART 2 (12 respondents; 19 surveys)

3. Spatial coverage:
global -7
regional - 12
local - 6
coastal/littoral - 5

4. Geographic areas listed:
U.S. coastline, Western North Atlantic, Fort Hunter Ligget, Central California, California Coastal Current,
Leewin Current, Chile, Beaufort Sea, Arctic Ocean (incl. surrounding seas), South China Sea, Northwest
Atlantic, Northeast Atlantic, Northwest Pacific, Mediterranean Sea, northern Indian, Korean area, West Coast
U.S., Worldwide, Worldwide (mostly littoral)

5. DMSO functional area:
R&D-10
T&E-3
P&L-6
Analysis - 8
ETMO -8
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6. MEL useful:
Yes -6
No-1
Need more info. - 12

II-1.Simulation type:
live play - 5
constructive - 3
virtual - 2
N/A-11

2. Application:
EQUIPMENT/Equipment Characteristics/Sea - 9
EQUIPMENT/Equipment Characteristics/Sensors - 2
EQUIPMENT/Equipment Performance/Sea - 9
EQUIPMENT/Equipment Performance/Missiles - 1
EQUIPMENT/Equipment Performance/Sensors - 3
TACTICS, TECHNIQUES & PROCEDURES (TTP) COGNITIVE/Tactics - 9
TACTICS, TECHNIQUES & PROCEDURES (TTP) COGNITIVE/Operational - 7
TACTICS, TECHNIQUES & PROCEDURES (TTP) COGNITIVE/Doctrine - 2
PREDICTIVE MODELS/Oceanographic environment - 16
PREDICTIVE MODELS/Shore environment - 1
PREDICTIVE MODELS/Atmospheric environment - 2
FORCE DESCRIPTION/MASINT - 1
HUMAN FACTORS/Cognitive - 1
HUMAN FACTORS/Other - 1
SERVICE SUPPORT/Maintenance - 1
SERVICE SUPPORT/Other - 1
SCENARIO/Army/STW -2
SCENARIO/Army/SEW - 1
SCENARIO/Army/LOG - 2
SCENARIO/Army/C31 - 2
SCENARIO/Navy/ASW - 13
SCENARIO/Navy/AMW -7
SCENARIO/Navy/NSW - 6
SCENARIO/Navy/STW -4
SCENARIO/Navy/MIW/MCM - 10
SCENARIO/Navy/AAW - 4
SCENARIO/Navy/ASUW - 4
SCENARIO/Navy/OS -9
SCENARIO/Navy/LOG -7
SCENARIO/Navy/C31 - 3
SCENARIO/Air Force/STW -2
SCENARIO/Air Force/AAW -2
SCENARIO/Air Force/SEW -2
SCENARIO/Air Force/OS - 1
SCENARIO/Air Force/LOG -2
SCENARIOY/Air Force/C31 - 2
SCENARIO/Marine Corps/AMW - 6
SCENARIO/Marine Corps/NSW - 5
SCENARIO/Marine Corps/MIW/MCM -9
SCENARIO/Marine Corps/OS - 6
SCENARIO/Marine Corps/LOG -7
SCENARIO/Marine Corps/C31 - 3
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SCENARIO/Marine Corps/Other - 1

SCENARIO/Joint - 3

SCENARIO/Combined - 2

SCENARIO/Operations Other Than War/Wargames - 6
SCENARIO/Peace - 4

TEST RESULTS/Operational - 8
MISCELLANEOUS/Training - 1

PART 3 (15 respondents; 15 surveys)
I. Parameters and resolutions

(IN means used as input; OUT means output of model or simulation. HR, VR, TR, AR refer to horizontal,
vertical, temporal and angular resolutions, respectively.)

PARAMETER ~IN 1 OUT HR VR TR AR
Sediment classification 1 1 km > decade
Sediment type 1 1 km > decade
Sediment thickness 1 1 km > decade
Sediment grain size 1 1 km > decade
Bottom compressibility 1 1 km > decade
Bottom bulk density 1 1 km |> decade
Sediment concentration 1 1 km > decade
Bottom roughness 1 1 km > decade
Bottom shear strength 1 1 km > decade
Bottom loss 1 1 km > decade
Bottom attenuation coefficient |1 1 km > decade
Bottom scattering 1 1 km > decade
Sediment sound speed 1 1km > decade
Water depth g 1 m; 1, 10,/1 m; 100 m |> decade

100 km
Bottom slope/gradient 2 1m;1km |1m > decade
Turbulence 3 10, 100 km [100 m several hrs
Mixed layer depth - water 1 6 10, 100 km (100 m sev. hrs, 1
day

61



.

Horizontal diffusivity 10, 100 km {100 m sev. hrs, 1
day
Vertical diffusivity 10, 100 km {100 m sev. hrs, 1
day
Mixing length coefficient 10, 100 km 100 m several hrs.
Temperature profile 1, 10, 100[{1,100 m |sev. hrs, 1
km day, 1 wk
Tidal elevation 10 km 100 m sev. hrs
Tidal current 1 km 1hr
Sea state 100 km sev. hrs
Sea dir/angle 100 km sev. hrs
Sea height/SWH 100 km sev. hrs
Sea period/freq 100 km sev. hrs
Sea wavenumber/length 100 km sev. hrs
Sea wavenumber spectrum 100 km sev. hrs
Sea spectral freq/period 100 km sev. hrs
Sea mean spec. freq/T 100 km sev. hrs
Sea peak spec. freq/T 100 km sev. hrs
Sea peak spectral height 100 km sev. hrs
Sea spectral propag. dir 100 km sev. hrs
Sea mean spec. prop. dir 100 km ;ev. hrs
Sea peak spec. prop. dir 100 km sev. hrs
Swell direction/angle 100 km sev. hrs
Swell height 100 km sev. hrs
Swell period/freq. 100 km sev. hrs
Swell wavenumber spectrum 100 km sev. hrs
Horiz. depth-ave. current 1,10 km 1, 100 m; 1|sev. hrs, 1
km day
Horiz. surface current 1, 10, 100{100 m 1 hr, sev.
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km hrs, 1 day
Horiz. subsurface current 1, 10, 100|100 m, 1isev. hrs, 1
km km day
Horiz. current shear 1, 10, 100j100 m sev. hrs, 1
km day
Vert. depth-ave. current 100 m
Vertical current profile 10 km 1,100 m |1 day
Vertical current shear 100 m
Mean current 10 km 100 m, 1isev. hrs, 1
km day
Wind-driven current 1, 10, 100|100 m, 1|sev. hrs, 1
km km day
Geostrophic current 1, 10, 100{100 m, 1isev. hrs, 1
km km day
Intertial current 10, 100 km [100 m sev. hrs, 1
day
Ekman current 10, 100 km [100 m sev. h.rs, 1
day
Shelf wave current 10 km 100 m sev. hrs
Sea ice concentration 100 km 1 day, 1 wk
Sea ice extent 100 km sev. hrs, 1
day
Sea ice thickness 100 km 1 wk
Sea ice location 100 km sev. hrs, 1
day
Front location 1,10 km 1, 100 m; 1|1 day
km
Front horiz. temp. gradient 1, 10 km 1,100 m |1 day
Front vert. temp. gradient 1,10 km 1,100 m |1 day
Front horiz. SS gradient 1,10 km 1,100 m |1 day
Front vert. SS gradient 1, 10 km 1,100 m (1 day
Front mixed layer depth chg. 1, 10, 100{100 m sev. hrs, 1
km day
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Front sound chnl axis chg. 1, 10 km 100 m 1 day

Eddy location 1, 10 km 1, 100 m; 1}{1 day

Eddy radius 1, 10 km '1(?‘100 m; 1|1 day

Eddy horiz. temp. gradient 1, 10 km I1(m1 00m |1day

Eddy vert. temp. gradient 1, 10 km 1,100 m {1 day

Eddy horiz. SS gradient 1, 10 km 1,100 m |1 day

Eddy vert. SS gradient 1,10km |1,100 m |1 day

Eddy mixed layer depth chg. 10 km 100 m 1 day

Eddy sound chnl. axis chg. 10 km 100 m 1 day

Water quality 1 km im 1 day

Density 10 km 100 m sev. hrs, 1
day

Salinity profile 1, 10, 100{1,100 m sev. hrs, 1

km day, 1 wk

Anthro. ambient noise 1 km 1hr .

Biol. ambient noise 1 km 11 hr

Wind/wave AN 1 km 1hr

Surf AN 1 km 1hr

Rain/precip. AN 1 km 1hr

ice AN 1 km 1hr

Thermal AN 1 km 1hr

Seismic AN 1 km 1hr

Acoustic sea state 1 km 1hr

Volume reverb.

Sound speed profile/grad. 1 km sev. hrs

Transmission loss

Surface reflection loss

Wind speed @ 10 m 1,10 km 100 m sev. hrs, 1
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day
Wind friction velocity 10 km 100 m sev. hrs
Wind roughness length 1, 10, 100{100 m sev. hrs, 1
km day
Surface wind 10, 100 km {100 m; sev. hrs, 1
km day
Surface wind vector 1,10 km sev. hrs, 1
day
Wind stress
Wind stress scalar 100 km
Wind stress vector 1, 10, 100{100 m 1 hr, sev.
km hrs, 1 day
Relative humidity 10 km 100 m sev. hrs
Specific humidity 10 km 100 m sev. hrs
Surface air pressure 10 km 100 m sev. hrs
Airtemp. @ 10 m 1, 10, 100{100 m 1 hr, sev.
km hrs, 1 day
Cloud cover 10, 100 km {100 m 1 hr, sev.
' hrs
Precipitation type
Precipitation rate
Mixed layer depth- air/sea
Sea surface temperature 1, 10 km 100 m 1 hr, sev.
hrs, 1 day
Surface solar heat flux 1, 10, 100{100 m sev. hrs, 1
km day
Surface longwave heat flux 1, 10, 100{100 m sev. hrs, 1
km day
Surface latent heat flux 1, 10, 100/100 m sev. hrs, 1
km day
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II. Databases used:
AVHRR(1) - 1
AVHRR(2) - 1
AVHRR(@3) -1
BATHY
BUOY
DAILIES
DGDEM
GDEM
ICECAP
ICECLIMO
Levitus - 8
MCSST
MOODS
NODC Historical Temp. & Salinity Profiles - 2
SCDB
SHIP SYNOPTIC
SIGRID
Coastal Shoreline - 2
DBDB-1-1
DBDB-2 -1
DBDB-5 -9
DBDB-C -2
DTED -2
ETOPOS5 -2
HITS -1
LFBL -1
SSMI - 4
VSS-1
WVS -5
AIREPS - 1
AIRWAYS -1
AMDAR -1
BUOYS -2
Cloud Cover - 1
LAND SYNOPTIC - 1
PIBAL -1
RAOBS -1
SATWINDS - 1
Hellerman-Rosenstein Wind Stress Climatology - 1
Cloud Cover from satellites - 1
Other - 1

III. Data generating models:
OCEANS -1
OTIS - 4
PIPS -1
POM-1
SWANS -1
WAM (FLTNUM) - 1
DAF -1
ECMWF -4
NOGAPS -7
NORAPS -5

66



